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3lC^$tlfe^-r^^>^^Mx.«N^^^;PMMOS F E T 4 <D*f— F &C 

ttLmmm&mmv o&mjj-?2>&oizmf%ztiT^2> 0 zommmmi 

1 £ F^>^X#T 2(7)3 ^^^i:(Z)^jt^^±|affi*^3lC^$tlT 
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££JC, J^g&HIJ^ltt, :7"y FrM:/IIIi&7 % 8. A*^2 fc^tl^^U K 
^>f^EIS&7, 8 ©AA^^©i{:^t5 h 7 > ^ T 3 , £J;tfF^> 
S?;*#T 3 }CA-fT^«^ &#M&t-&5£«?ifslSB&C S 1 £tfitx.TV>&o ^"U Fv 
>f^EIS&7, 8&, F^>^X#T3fre>©M#£^ttTSV^CM^l/£i&3lT? 
4x^*1 b5>^*T 1,' T 2 £igKf-t& J:-MC&oT^-5„ 
[0 0 0 4] 

_teSJ^S&imB& 1 tt^y S/^^Ol/tSJ&T&oT, A#$»2 1CLI^ 

F^>^*#T 2#*:7£&*K MO S F E T4 ©>?f- Mc»tll5 
©«ffiVb#epfln£*lTMO S FET43d^>tI^^5. £ fc. A*^2lC 

Hl)!) ? t7, h7>^^T2^>t*»J, MOSFET40/f-hlC(iy 
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&0h7>^X^T4, h5>^*T 2 5: "7 h7>i?X^T5 
\ h7>^^T4 5fe&<D h^y^XZT 6. £ 2~R 8 
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>^^!T5, T6^tX b7>^^T4^7i:&oT, h ^ > :* # T 
l#tf->. h7>^^T2^7^«:S„ H l/K/bCDffiWfe-^S alCj: 

U h^>*>;*#T Zi$Jtyir&hL. h7>^^T5, T6#;fr:7, h^>^^ ' 
*T4^>i4ot, h7>^^T1^7, b7>i?X3!T2^>i:«; 

So 
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MOSFET4CH ^(Dtf-h • V-^Ugfc <fctf>/*- h • KW 

*MU ® 1 0 ^CfcV^T^ffiK^^C^f ! |•e^$tlTV^So MOSFET40i!->t 
>^J3<fc^^->^7^ra$:^^E:b. MO SFET4 £l^lC;*-f y^l/tf 

^^^^^vNTjtiaMo sfet4©^- h j&msfcT'asiJHi'r £*&3I 

[0 0 0 8] 

^ezi-e, Kwmsfti leaser mo.s f e t 4 w^^7tl^ 

US&foSBR, h^>^*#T2#nl/?#m^£:LTMOS FET40^- 

wtfeznr^z> 0 mos FET4^^--7^^e>5r>^ic«iygit)Si^. 
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hMmftO 6*yMT, ?S3l««JS:fi«-r«i4: 
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MtPlCJ: y, ffi*«flt*«*>iRl3e«ffiJ6il±Tfa)«»^K:feW*ffi* 

feA^MT, lftS5:{£^tSIi: 

[0 0 2 1] 



7 



ffiSE# 2 0 0 1 - 3 0 



#2000—268539 



mmmz «£ y $ nt=. m*«ffi t. as*m £ t * ttwt b 

[0 0 2 2] 

>L£^f£J: U %>H?v^^{ctt, Jfc«*£*fc LtfISM h^>$?;* 

So 

[0 0 2 3] 
[00 24] 

m i (Dmmmm) 
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TV^„ —m.iZ, MO S FE T 1 4 (Df- F • V-^ISfc JzXff- V • KH > 
[0 0 2 6] 

JEtVb (flfittfl 4 V) ##«&3;hTV^. iti^tl^l 6t^7>Fil 7 
£<OTtc«: % NPNMh^>^*#T llonl/^^-x^^^ fiiRl 1 

, gfiiR lUh7>^^Tl 2©=fl^^^i:©^3t^4^±SHm^^l 
3lCg^£;ft,TV^ 0 h5>^*Tll, T12tt, Ztl^ZlK^ *>f Fflff© 

m# F^>^*#> ntfiM KflKB-ffi* F^>^*#icffi^£ 0 
[0 0 2 7] 

iHrlSI^l 111 h^>^X^T 1 1 $:$rJ^l-ts^fe©a}^JM#llIli!&l 8, F 
m&l 7, 1 SOD^AMfilOOKtC^tSNPNSC!) hy>^^T 1 3, 

^<fc^h^>^x^T i 3\zA^Txmffi$:mffi-?2>fenmm&c s 1 1 itrnz. 

ffi^ag^i 3 t.y?> kiri i nvmiziz^ m^sg-?- 1 3 ©ie 

(m*«JEVo) £^ffi^$£#)<Z>«jEl£miIIJ&2 o#mwe>*xTv^ 0 

, b7>^^Ti 1 h &±>wmm$& 1 8 t*v\-r-9--r Ffij^-r ^^>^ia^ic 

[0 0 2 8] 

SUCH £gtfrmi&i l©e : #:^^liIJ^«^*^^tlTv^s t , rcDHnc^ 
T, ^«^ES&C S12, C S 1 4 ~C S 1 7. NPNl©h7>^X^T 1 4 
, T15, T17-T20, Si«R 1 2~R 1 7 \Z £ »;tt31llN&2 1 
/&£*l> £iWCS13tNPNa©h7>S/"X^T16 Oftl^JBh^^ 
X^MB^) JC«fc»;jfc«IIIJ»2 2#«/»3*lTV*S 0 
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PN P§9© h^>^X#T 2 1, NPNS©h7>^X^T22, T2 
3. £<fctfigfiLR 18-R2 0 1C£ y/\>f 1M KffiKO^U K9>f :/IU£& 2 3 
J* atl, PNPS(Dh7>^^T24, NPNl0h5>^*T2 5, T2 
6, 33<fc^^R2 1-R24 iC^y D?1M Kfl!l©^U K^-T ^tUS& 2 4 

[0 0 3 0] 
[0 0 3 1] 

M(Mm$&2 1 lc£v>T, ^H@HC S 1 2 ££*^> K&gl 7 fc©Htcfcj\ h 

[U8&CS 1 4— CS 17i:^7>Kil7 ^n^h^^x* 
T 1 7~T 2 0©n • #fWg^$;TlTV\£ 0 h^>^X# T 1 4 

, T17, -etl^tl^RlS, R14, R155:^lt 

h^>^X#T 1 3©r2l/?3UC^M£*l, h7>^3!T19, T2O0#/< 

[0 0 3 2] 

K^>f:7iaB&2 3Jcfcv^-*»U§i 6£^>Fi$U 7£:cD|StcfcL 18 

RR18, R19, h^>^X#T 2 2031/^^ • X* y #H#lgtffftCS8l83 

JiTv^^ht^c, b7>^^T2 l cdx^ y # • nu?#m. IStfiR 2 o, 
h7>^^T2 3031/^^ • oq^ y #r^tt^JK^$l2*\,Tv^ 0 

X#T2 1, T22, T2 30^-XI1 ^tl^tl^^LR 1 8 £ R 1 9 £<D& 
Mffl&&* N9>5>:**T2 h7>^^^T1703l/i7^lCi 
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StR2h R22, h^>^X#T2 5©3l/^^ - y # ra2>WJlCg^£ 



X#T2 4. T25, T2 60^-Xlt f tl^ftfifitR 2 1 fcR2 2fcO^ 

T 1 2©'<-;UCigi^£*lTV , >£,, h7>^^T120^^-Ivy 
[0 0 3 4] 

ffi^3«jEV p ilttJgtT© (1) 5£©W&&;£UT^£. fcfc, #^j60J8lca3v\ 
Ttt, SiRl 1~R2 7©£4g$frji«:, ftlfftfiFffcHDRl 1~R2 7* 

Vp = R26/ (R25 + R26) • Vo -(1) 
[0 0 3 5] 

9(CR2 5=1 kQ, R2 6 = 1 0 0 k Q lcS2j£ L fefctt, ia^fl&tCttJKT© 
(2) ^tfjfctirT* .fc^fcfcoTV**. 
Vp=Vo - (2) 

[0 0 3 6] 

£i\ A^SB^i 2ic-£*.i=>*i£0JW#-^s acoi/^/i/SfrffcBtpKifcrtsffig&ia 
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>^;*.#©Vf (^J0. 7V) «£ *J=fe(SVN«JE (Mi«0V) £Si*U H UK 

feflSIMfcHB-^S att, <a^.K4 m s ^i0H l/^^A^Xf f (A;i/Xipa : 2 
00jas~4 00jtts) X*2bZ>o 
[0 0 3 7] 

(1) 0JW^#s a^H i/^;b^e,L i/^;i/tc^fb-rs#-^ 

h7>^^T13^7, h7>^^^T14, T17, T18^>, h 
[0 0 3 8] 

T2 2?b^>, h^>^*#T 2 3#>f :7££*J, h7>^^T2 1^J:tfh 
T2 5^t7, h7>^^T2 6^t>t&y, h7>^^^T 2 4 33 h 
[0 0 3 9] 

6 fr*> h<7yi?XZT 1 1. j£#iR 1 1, fflASB^l 3 5:^ltMO S FET 1 

- M^KftC#oT, ffi7J*ffi.V o « 0 Vj&*e>«&«BEVbJCS c l,lM/'«;i/JC*T? 
A_t#U ^CDm^J^JEVo^MO S F ET 1 4 © L£ VN<fiiVthJ£*i:tC&£ fcM 
O S F E T 1 4 tftf 
[0 0 4 0] 

(2) MHg-ifS a#L l^;i/^?>H l^;MC^ffc-r&t§-£ 
h7>^^T13*^>, h9>^X#T14, T17. T18^7, h 

, b7>^^^T2 2^7, h^>V*#T 2 3#;*>i:fc»K 
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T2 liS&Zfh^yitX&T 1 l*^7i:^S„ ^tllC^b, hv>^X#Tl 
4, T 1 5031/^7 ^tff, t>V>T«n ^-9->f Kfli© T 2 4. T2 

[0 0 4 1] 

#J£*T© (3) ^Sr^l^LTVN^^^tt, h7>^^Tl 6 y, d 

tic**; h^y&x*T i 5 3^>r^fc3Q5*o 

Vo^ (R25 + R26) /R26 • Vf "(3) 
[0 0 4 2] 

tltCfcU, □ >)t>f Kllffl h 7 > 3f T 2 5 h5>yx*T2 6j^t 

■7fc&»J, b7>^3fT24^J;t;h7>^^Tl 2 *M->il«i*„ 
[0 0 4 3] 

Klftiaftlltt. MO S F ET 1 4<Dtf- h£t*JC*KS*lfc*?ir 
m*»-?-l 3 fcJrtfh^^X^T 1 2 HbT^7>FIl 7^£;6fc«2 

mjEVbc^bv^mi^/bjfr&fcftjcTteu ^©ffiMffVo^Mo sfe 

T 1 4©L£V*|6Vth5fc»K:jBi<6£MO S FET 1 4 tfrfr^ttflHC^frT*. 
[0 0 4 4] 

MO S FE T 1 4^#"7^J!8lC#fTbfc«&, {KMflEV o^$?)[C®Tbt^ 
T© (4) ^^^fc-ti-plC^^t, h^>^X#T 1 6#>T:7£&y. rtlJC 
<k»Jh7>^^T15^>h^5o (4) S:©q&iatCJ:ytf»Stl*« 

EEHu *»WlCfeW**72WS«BEK:*^U, ZKD^7¥S^«ffil±MO S F ET 
1 4 (Dl^V^VthJ: y %4ftV^il«sS A^lCKJfeSnTV^S. 
Vo< (R2.5+R26) /R26 • Vf -(4) 
[0 0 4 5] 

L/T, h5>^*T.16^7 (h7>^ni5^» IC&6£> 
X#T 2 4 fc<fctFh^>^;*#T 1 2 *>*y tcStftt* S. 
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<tt)MO s F E T l Aii^y^mi^h^yVtM\zm^^'t'^0)Mm\z^x 
tt, nc-!M km© h5>^*T i 2#>a->£:&oT. b^Sic^^ti 

fem#^^lC§f^^^tlSo fbt, MOSFET14^7tIOK' (4 
) ^©^#^fe$tiT^-5^lCfcV>T. J\<4 *fr<4 KfflfO) h^>£/X#T 1 1 

[0 0 4 7] 

Zl <Z>4|-£, «jE^ffitSi&2 0 S:iJ«t«fi*iR2 5. R2 6H MOSFET 
„ Tl 2^il=fe){C^7^Ii:^ot ; t)> MOSFET140^-b^A>f>f>lf 

[0 0 4 8] 

K:feV%T^3fe#riEilLT»Wbfeag»ia»l (09#M) KoVnT, «ff»fg# S 
a # H IC £ £ fttftttft £ £ 5: ff 2> . 

[0 0 4 9] 

( i ) mistr 1 1 (*mnmm) 

mfttt (5) ^0l»Jtfe5 o 

<£«5*ft£?ll*«ifc= (Vb-VBE(T24) -VCE(T25) ) /R22 

+ (Vb-VBE(T12) -VCE(T24) ) /R 2 3 + VBE(T24) /R21 

- (5) 

[0 0 5 0] 

n^n&>T(D (6) ^fe<fct^ (7) ^i^ic^So rcsi±s«sigiaf& 
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i~csi7 ©«$SMire&*o 



mmm%t=7 • ics 
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M^«* = 4 -ICS- VCE+3 -ICS- VBE 

+ VBE 2 / (R2 5 + R2 6) 



- (7) 



[0 0 5 1] 

(7) iSicfcvNT, mim*. ^«^ms^cs n, cs 12, cs 1 6 

, C S 1 7CD«*tC«fcSm««*-r. £5 2^tt, ^«^HI^CS13, CS14 
, C S 1 5(Z)m^&Cj:£M»«;fr-e2&£ 0 ^^m3^ii, b^>^X#T12# 
t7tl^^fc|©{UijiEVo (VBE(T16) ) fCiiSm^m^JT^^o 
[0 0 5 2] 

|||K©ia»c;l3tt£ta#HBi:LT, vb = i4V, vbe=o. 7 v. 

VCE=0. 0 5 V, R25=lkQ, R2 6=1 0 0kQ, I CS= 5 0 n A £JB 
V>T_hfB (6) 5£fc«fctf (7) 5££ftirt3£> MM^= 0 . 3 5 mA, 
^ij= 0 . 12mW£&£ 0 
[0 0 5 3] 

(2) mmm&i mmmm 

M^«^=ICS+ (V b -VBE(T2)-VBE(T4)) /R4 



M^m*= ICS • VCE(T3) + V b • (V b~VBE(T2)-VBE(T4)) /R4 



[0 0 54] 

ddT*, ^©BBMCfcttSSmtefcUT, Vb = 14V, VBE=0. 7 V, 
VCE=0. 05 V, R4 = 24kQ, R6 = 3. 9kQ, ICS= 5 0 /t A?:MV> 
X±m (8) 3Zte£Z$ (9) ^feffff-tSi:, Bt5t«ifc=3. 9 7mA, M§t« 
±= 5 4. 91 mWt^S. 
[0 0 5 5] 

t£oT, ^ifi^ffii(z>eflfria% i i i:t«©iiia?&i ^jcovm:, map 

®l&110Ml®ltbt3. 6 2mA, ifliJ^Lt5 4. 7 9mW£ 



+ (V b - VBE(T2)-VCE(T4)) /R6 



- (8) 



+ Vb - (V b - VBE(T2)- VCE(T4)) /R6 - (9) 
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[0 0 5 6] 
[0 0 5 7] 

s a £ h i^<;k l i^<;k h U"</i/fcS£ffc3*fc*"£Jc 33tt£iSi*tt^<z>^ 

$rLl/-$/ 3 >^$:^bTVA-5 0 itl^. H3 EI 4 IC&V^, 8ttt&l$ 

m Us) . «Etttt?liM$ (A) £>^LT;i3*K ®»5fe«ti_fcj*bfeffiS:«ffl 

[0 0 5 8] 

fflffif8-%S a^Hl/^I/ffil^ (0 — 1 0 a s, 20~30^s) JCfcV^ 

a 3 ic^-tigg&[iij& 1 1 (Dmmmmz. ®4 ic^t-^Kua^ 1 ©m««^fcit^ 

[0 0 5 9] 

ztc wmm& 1 1 a>m&. mwm-zs a^Hw&L i^;wcM:-r£ 

B#, h7>^^Tlh T 1 2^il%lC^7(D^ffi^e> h^>^X#T 1 1# 

mmzffitizffimmffite. mosfeti lot- h^a^MSistcj:^© 
©#*:fcy, («*«o. ia) KM«»^n5igiM&i 

(S*ffi0. 2 4 A) lCjfc^T/J^<£S 0 
[0 0 6 0] 

»«»*;foT}WC:^&nLTV>£#, 3;ftte>>^;al/->>3>lCJBV^PNPM<Z> 



1 6 



ffi|iE# 2001-3067015 



#2 000 — 268539 



[0 06 1] 

^mwistc&oi^ *mmi&M<DmMm$& i 1 igii6t^>Kis 

1 7 i:©^lcm*^l 3 £&A,-e/W-!f--f K{i© h^>S?;*#T 1 1 

ti i, t i zizttis^fr^niz&te^-xmmz&im-zsmte^v K^>r^ia» 

2 3, 2 4 &fHfX.-CV»S 0 

[0 0 6 2] 

tot, SBIM&l lit. 7°V K5>f »2 3 5:1^1 T 1 1 

ZTtytzzLiuzz y, ffl^jJB^i 3ic««ianfeMosFETi 4©^-h^ 

, iggfr®]& 1 1 tt, F5>f ^E»2 4 tMV\T h7>*^* T 1 2 fet>t 

SrilKlJ: MO S F E T 1 4 0^- h^i?:^Mt*MT'f , MOSFE 

[0 0 6 3] 

££>IC |gifrtl!j& 1 1 tfiiJ«ffiVo bi(JMOSFET14 0^-M 
ffi) &tfeffi-rs*ffittffiia»2 0 ^©^m^tlfcm^J«JEVo tMO S FE 

2zn^m^ mjimmv otf*7mfem&£*)*>{&Ti>x^z>mi!?iz7'v 

Jzfm$&2 4 fctf^ffih OT h7>^^Tl 2^<Z)^-X«^(Z>£y&£:f?it 
[0 0 6 4] 

ZKD^J&ICJ; »J, MO S FE T 1 4 ->*7i&mz&Z>m&lZlZ. 
VTsZT 1 2^>ti5;otMOSFET 1 4 2>^j£ fC # - b> MOSF 
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[0 0 6 5] 

£©«»IH»1 Hi, MOSFET14««^-7^JBtC»S«Fra« ! «V^«4f?gi| 

R2 6«l, MOSFET14 (Dtf— McM b T >3&ijL £l 

bTflMI-rSOT*, h5>^*Tll, T12^7il&ottMOSFET 

1 4 bT* 7 S*lS. 

[0 0 6 6] 
m 2 ©|gj&gJK) 

i&Lt=.m 1 (DmMl&Wite. Nff^^iCMO S FET 1 4 3^*7^J»lC*<5tft 

*M(5MO S F E T^7«lBK:*«»^©?g»*AS:ffi« , ra«I: "5tC#«S 
ftTV*&j6&JSJcr*- B5;l3J:tfB[6K:;i3V^ -^ti^tiEl 1 £ <fc tfE 

2 £P?-#/»£Mcl±|Hf-^£tf bT^U £ r T? Co V^T 

[0 0 6 7] 

>^I?illTPf t^^/S©MO S F E T 2 6©$*- h tfgMBStlT^S. d 
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